IB MYP YEAR 5
\/5‘\ é YEAR 10 Mathematics

i MtV o Assessment #3
VECTORS & MATRICES
L JBsmime Tuan (10 Feee )
Teacher: Ms. Li, Mr. So & Mr. Wong
Date of task:  Friday, December 14, 2012 Time allowed: 95 mins

Student's Performance in Different Criterion

i
2

INSTRUCTIONS:

€ Read the instructions for all questions carefully.

¢ Show all work, steps and proper units.

€ Ask the feacher for scrap paper, but any work on the scrap paper will NOT be marked.
¢ Write in PENCIL.

€ NOT dllowed to use any electronic devices, such as franslators.

¢ Allowed to use GDC.

ASSESSMENT:

€ Read the criteria descriptors carefully before you start your work. This will give you a clear
understanding of what is required and what a quality piece of work for this task must include. This
way you give yourself the best chance of achieving the highest level in this task.

€ This task assesses Criteria B & D considering ALL the questions.
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Criterion B:

i Task Specific Rubric 180 Published Bescriptor
0 The student does not reach a | The student does notreach a standard
standard described by any of the | described by any of the descriptors
descriptors given below. given below.
The student performs appropriate | The student applies, with some
1-2 calculations (in (a) to (c). in (g). to (i), | guidance, mathematical problem-
Do Maths and in (k) to (m)) in order to recognize | solving techniques to recognize simple
simple patterns. patterns.
The student
3-4 The student correctly solves (d) and ® selecisand u_pplies mgthemohcc:l
: problem-solving techniques to
General (e) and suggests general rules in parts ;
Rule (f) and (). recognize patterns, and
u ® suggests relationships or general
rules.
The student
The student describes relationships (in | ® selects and applies mathematical
(il and (n)) mathematically, and problem-solving techniques o
5-6 connects the various relationships. If recognize patterns,
Test it a student has drawn conclusions | ® describes them as relationships or
consistent with their findings in part 2 general rules, and
(g). credit may be given here. ® draws conclusions consistent with
findings.
The student
® selects and applies mathematical
The student is able to correctly prove f}erobieniﬂ—solvmg Iechmiaues 19
7-8 mathematically dll the relationships | o d;.zﬁzéi TFr)wOe ems,eloﬂonshi < or
Prove it and rules seen in the task, and is mast P

successfulin (j) and (n).

general rules,

@ draws conclusions consistent with
findings, and

® provides justifications or proofs.

INVESTIGATING PATTERNS (ONLY APPLICABLE TO QUESTION IN PART 1)

Student's self-
evaluation

Teacher’s
Final Grade
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Criterion D: RerLEcTioN (only applicable to question in Part 2).

Achlevement

Student’s self-
evaluation

Teacher’s
Final Grade

tevel Task Specific Rubric IBO Published Descriptor
0 Zh:tgﬁggigtdggiiiggg g;ach EZEC?EESSHE does not reach a §tandard
. y any of the descriptors
any of the descriptors -
; given below.
given below.
The student's answers to | The student attempts to explain
questions (a) and (b) ﬂhetﬂer hii oE hirt;esultglmake sense
L . . in e context o e problem.
1-2 dgscr1be The_ meaﬂ1”g of The student attempts to describe
his/her findings in real| {pe importance of his or her findings
Life. in connection to real 1life.
The student correctly but briefly
explains whether his or her results
make sense in the context of the
The student’s answers to | problenm.
questions (c) (i) to (iv) | The student describes the
3-4 comment on how his / her | importance of his or her findings
findings make sense in | in connection to real life where
real life situation. appropriate.
The student attempts to justify
the degree of accuracy of his or her
results where appropriate.
: The student critically explains
In quest1pn (d), the whether his or her results make sense
student 13 able LO | in the context of the problem.
recognize and EXPlaﬂ” the | The student provides a detailed
applications seen 1in the | explanation of the importance of
5-6 vector operations. In | his or her findings in connection to
question (e), the student | real life.
has explained how this | The student justifies the degree
answer makes sense in the | ©f accuracy of his or her results

context of this problem.

where appropriate.
The student suggests improvements to
his or her method where appropriate.
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A Special Matrix

Part 1
This section is assessed against criterion B only

You should spend 45-50 minutes on this section, and you are advised to make full use of
your GDC.

Consider the following matrices:
L= p) M=( 3) = N=(5 )

(a) Find the matrix L2

- ()Y (3%

(b) Find the matrix M?

(c) Find the matrix N2

NT= 53) (£5) = (33
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A student, Xavi, puts forward the following hypothesis:

a+1 a

IfAisamatrixoftheform( p 54 b+1 b )

) then A? is of the form ( 5 Bt 4

(d) Find A2

A:
Lot & be 2

(%3 34)

(3 3)

a+t) a
' axi)

(e) Is Xaviright?

oy, Xawi 15 Mgt I the Wypethesis ot He fomof A and
f2 that the wumber n 0and "Ar odd \ wsto vt F{
Rter the gguant ‘
“: hhen (A a) dnd times Tt With TSR g adso *1 S0 \
- B
Nill b the gwwc ot o will H 100 hedergy tow WWSET
@%ell neek to TIMeS Wil ewnother A mede
'(b-lr b‘f‘b )
o \

(f) If your answer to (e) is “yes”, is Xavi always right? Explain.
If your answer to (e) is “no”, why is he wrong? Explain.

Mo, 1t il be aﬁwatg& Yig‘f\*\ fowdlral A o Soorebhing Qanare,
Fice,  pWhen | time  tgelf w"\ﬂ\al L we | So the ‘o anf
A ooy vt ) no vty Hae defCevence of amber

s [vh% as s Sapoce . amd /t\
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(g) Find the matrix LM

M = (3 2) (33)

v 2
7
- (%)

y

(h) Find the matrix MN

3 2
MN=(23)(43)

R (7
i ([1%1 fS)

(i) Find the matrix LN

IN=(Y3)($3)
= (Vo)

\
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Another student, Messi, puts forward the following hypothesis:

a+1 a

If A is a matrix of the form ( a .y

)andBisoftheform (b-;—l bil)

then the matrix AB is always of the form (C t 1 3 _f_ 1)

(j) Prove (or disprove) Messi’s hypothesis

C
J - ( CH g-H)

cH ¢
= ( C C-H)
Cx+l €
( C C,““)
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Now go back to the original matrices.

(k) Find L3

(1) () (1))

= (\ﬁg lild,-) (/

(1) Find L*
cr= () GH(T) (3
= (8F) (58)
= (& “2)
(m)  Find L5

s DD CD R
EENTED

( 122 (1

| 2 111) \
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(n) What do you notice about the form of the answers to (k), (1) and (m)? Try to use the
various answers you have in order to generalize.

The form of the answer of () (1) (W)

a b
ore il follow the vukes of @& and ok T ("ca)

So \g 'th q;jT] Qs (()V\és O ‘he VQAAAA\jaX wn ATAAL

Inakvix O-F o @and A+ than Hhe Cunsve 'i l
Nt Y
Ao e T AL ke of . m\) r

QU%Clhwfﬂib
1 2 2
v - () ey ) (=)
3p¢ Jbé
(3L,4 3553

Co 4o wambey 1 Spot o amdh 4 gHU H) e
(o 4 vwwwnber ~ b amd’e! S0 18 long &S the

Moty ix Aat Hmee & wWith the Same fomate Than  Mhe
Gngenar  WW\ be Th the Cewe fr mate .

s i€ L1 whion ok T nawtbor TS Th Sewnd

Comte (O ) than e Sager St

a oA\
SR
1
1= (75)
o Qa (093
B ( (043 (094
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Bad guy runs and cop chases... “Catch me if you can!”

Part 2
This section is assessed against criterion D only. You should spend 35-40 minutes on this
section.

One day, a thief (T) stole a handbag from a lady (L) , the lady shouted for help, a cop (C) was
nearby, he then ran after the thief.....

It is given that the position of T, C and L are (3, 14), (1, 8) and (k, -2k) respectively, where k
is a constant.

(a) (i) Express CT in terms of i and j.

C(1,8) T(3.,14)

\

(ii) Express TL in terms ofi,jand k.

T3, 14 )L k-2k)

s (ke-3)pe (ana)F
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(b) If the value of k is -1, describe the meaning of this situation in real life. Show your work
briefly.

@ the value of & 15 ~( Tt means ok T veal  Scitu
[\ at QG di G event gt clhvecKion ‘§n~nuz ’\"f’)‘t .
teer  tomowd e wegetie stid sq W il & no

heps -to —the T awnd C SO the “Wek/ cans veoly

Hole G
TL- (-1=3)A v (-20)-8) WanAlrd -

= —Ar’\lo o

A few minutes later, T and C met... they started fighting for the handbag. Two forces with

magnitudes of 15 b and 10 Ib were applied to the bag. The magnitude of the resultant was
24 1b.

(c) (i) Sketch a diagram to show each force in component form and the resultant force.
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(i)  Find the measurement of the angle between the resultant vector and the vector of the
co 10 1b force to the nearest degree.

Hint: use cosine rule c2=a%+b?-2(a)(b)(cosC)

24°= 10"+ 157-2 (10) (15) (_cos

WEe————e
576 = oot 225 - 2po (Cos€)
Sl = 25 ( cos¥) \
S| = cosO

(iii) According to the above situation, the two forces from different directions are applied to
the handbag, can the magnitude of the resultant be larger than the sum of the
magnitudes of the forces? Justify your answer.
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(iv) What if the forces were from the same direction? How would it affect the magnitude of
the resultant force? Does it make sense in real life? Briefly justify your answer.

Finally, L caught up with T and C, she joined the fight as well. The diagram shows the 3
forces.

201b
40 b
C
L
20° 7
30 b
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(d) The three forces shown in the diagram act at a point. Find the magnitude of their
resultant and draw a diagram to show its directions. Who would have greater chance to

get the handbag?

s 20\b
C 16}

(20 cos 45° (30 Co%l'o") Mz!)
4o ¢f o

20 Sin48° ~30 $in ¥0°.

R "’4~U0)
B 4.34
I*P\J: N(41b)2+( 484
:E&do.‘l%
: bS8
- 434
R= (.38 g 238
g= 443

The cliection 1SN 40 3E .

: % The
he AN W hawe, & Qrecder dhance of I ﬂfd-u\ “
handk gy \ STnc the Ongle ot W IS P\ W

(UY(.L he. G [CRR \mos{ \,\S\"c"‘\ ‘e et C\M@QS,
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(e) Explain how this answer makes sense in the context of this problem.

‘ot wWe can 5
\0oy  ang the Qveles

G i |
G fhvoug" thote khniwledde we
gt Wopeen TN veal \ite cuituos
PGR Qe

The Context Widke S TN 4Ris problemt e The
ColBNGFR e focee et C, T -

not  t Y ’{‘Qﬂ”@ifd@;d\hh

End of Assessment
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